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Combinatorials



To repurpose or improve FDA-approved drugs and neglected/disused antibiotics, and
identify combinations to re-sensitize resistant/tolerant bacteria

1. Perform thousands of pairwise drug combinations on bacterial growth, viability and
bacterial persistence in - uropathogenic Escherichia coli

- Staphylococcus aureus
- Streptococcus pneumoniae

2. To optimize antimicrobial treatment using state-of-the-art and further advance
translational pharmacokinetic/pharmacodynamic (PK/PD) modeling

3. Validate top lead combinations: in resistant clinical strains
toxicity in cell-based assays and several animal models
in vivo PK/PD modeling

4. Underlying modes of action of our top 40 synergistic drug combinations

Aims of the project
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Targeted bacteria

• Streptococcus pneumoniae

• Salmonella typhimurium

• Escherichia coli, uropathogenic

• Bacillus subtilis

“ESKAPE” pathogens

Enterobacter spp

Pseudomonas aeruginosa, MDR

Acinetobacter baumannii

Klebsiella pneumoniae, carbapenem-R

Staphylococcus aureus, MRSA

Enterococcus faecium, vancomycin-R



Project aims (I)

1. Identification of antimicrobial adjuvants

S. aureus, S. pneumoniae and E. coli

Pre-data in S. typhimurium and P. aeruginosa



Project aims (II)

2. Mechanistic dissection of drug-drug synergies



• S. pneumoniae harmlessly resides in the nasopharynx of children

• > 150 genes involved in pathogenesis

• A major cause of morbidity and mortality worldwide

1.6  million deaths every year

(WHO, 2013) 

Why to study S. pneumoniae (pneumococcus)?

van der Poll T, Lancet 09
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Emergence of resistance

Pneumococcal antibiotic resistance:

FQ

(Lewis K, Nature reviews drug discovery 2013)

MLSB



www.cdc.gov

Pneumococcal antibiotic resistance:



Mechanisms of antimicrobial resistance acquisition:

Competence pathway:
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Augmentin
fluoroquinolones

Augmentin

augmentin
fluoroquinolones

Sethi et al NEJM 2008 Rademacher et al., Medicine 2011

Several antibiotics induces competence in S. pneumoniae



Why is it important?

tetR + eryR

tetR eryR

2 different pneumococci

+ antibiotic



Project aims (III)

3. Indentification of novel cellular mechanisms: bacterial competence



Preliminary results (HTS for competence inhibition)

Prestwick: 1280 FDA-approved drugs
Self assembled library: 86 compounds 

48 hits found

Selection of best hits based on:

1. Low concentration required
2. Low toxicity
3. Good absortion/excretion



Preliminary results (HTS for competence inhibition)

Inhibition also in MDR strains
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